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(54) TRANSMISSION METHOD, TRANSMISSION DEVICE, AND TRANSMISSION SYSTEM 



(57) In order to satisfactorily transmit audio data of 
various formats through a transmission line, when data 
having a predetermined data length as a unit is trans- 
mitted by a predetermined format between devices con- 
nected to a predetermined transmission line, label data 
indicating a system of transmitted audio data is located 



at a starting portion of the data having the predeter- 
mined data length, sub-label data is located at an Inter- 
val behind label data if necessary and data accompa- 
nying with audio data is located and transmitted, where- 
by a side which receives this data can easily identify a 
system of audio data or the like. 
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Description 

TECHNICAL FIELD 

[0001 ] The present invention relates to a transmission 
apparatus and a transmission metliod for use in trans- 
mitting audio data of various systems to an IEEE (The 
Institute of Electrical and Electronics Engineers) 1394 
system bus line, for example^ and a transmission sys- 
tem to which this transmission system is applied. 

BACKGROUND ART 

[0002] A transmission method and a transmission ap- 
paratus in which a plurality of AV-devices are connected 
by a network using an IEEE 1394 system bus line and 
video data, audio data and other data are transmitted 
between the above devices have been put into practical 
use. In the case of Lhe IEEE 1394 system bus line, there 
are available an isochronous transfer channel for trans- 
mitting data of a large capacity such as video data and 
audio data and an asynchronous transfer channel for 
transmitting data such as control commands so that 
these data can be transmitted in the mixed state. 
[0003] Details of a format for transmitting audio data 
(music data) by the IEEE 1394 system bus line is dis- 
closed in [Audio and Music Data Transmission Proto- 
col]. This [Audio and Music Data Transmission Protocol] 
is laid open in 1394 TRADE ASSOCIATION. 
[0004] Conventional audio data prescribed such that 
it should be transmitted according to the above format 
is only general digital audio data in which a sampling 
frequency is a constant frequency such as a constant 
frequency of 44.1 kHz and one sample is fonned of 16 
bits or 24 bits. On the other hand, there have been pro- 
posed a variety of new digital audio data formats capa- 
ble of improving a tone quality of reproduced sounds 
much more. Various types of multichannel audio data 
formats capable of reproducing multichannel audio data 
over 2 channels have been proposed. Hence, there ex- 
ist a large number of digital audio data formats. 
[0005] The above IEEE 1394 system bus line, how- 
ever, cannot take the transmission of audio data of such 
new format into consideration. Hence, it is difficult to 
transmit such audio data according to the present for- 
mat. 

[0006] When audio data is transmitted, there is a de- 
mand that not only audio data itself but also data accom- 
panied with copy control information or the like should 
be transmitted. The transmission of such accompanying 
data is not taken into consideration depending upon a 
format of transmitted audio data. Hence, some counter- 
measure should be made. 

DISCLOSURE OF THE INVENTION 

[0007] It is an object of the present invention to pro- 
vide a transmission method, a transmission apparatus 



and a transmission system in which audio data of vari- 
ous formats can satisfactorily be transmitted by a trans- 
mission line such as a bus line. 

[0008] According to the first invention, in a transmis- 
5 sion method of transmitting data having a predeter- 
mined data length as a unit between devices for trans- 
mitting data through a predetermined transmission line 
by a predetermined format, label data indicating a sys- 
tem of transmitted audio stream data is located at a 
10 starting portion of data having a predetermined data 
length as a unit, the audio stream data of the system 
indicated by the label data is located at an intetval be- 
hind the label data and data is transmitted. With the 
above arrangement, a system of audio data can be 
'5 Judged by the label data located at the starting portion 
of each data and hence audio data of various systems 
can satisfactorily be transmitted by a suitable means 
such as a bus line. 

[0009] According to the second invention, in the trans- 
it? mission method of the first invention, data accompany- 
ing with the audio stream data of the system indicated 
by the label data is located at an interval following the 
label data and audio stream data of a system indicated 
by the label data is located at a remaining interval. With 
25 the above arrangement, the data accompanying with 
audio data also can be transmitted simultaneously, and 
hence a reception side can execute control satisfactorily 
based on the accompanying data. 
[0010] According to the third invention, in the trans- 
30 mission method of the present invention, located audio 
stream data is one-bit system audio stream data or data 
which results from compressing the stream data. With 
the above arrangement, the one-bit system audio 
stream data or the data which results from compressing 
35 the stream data can satisfactorily be transmitted at the 
same time data accompanying audio data is being 
transmitted. 

[0011] According to the fourth invention, in the trans- 
mission method of the first invention, the predetemnined 

^0 format is a format complying with a protocol for trans- 
mitting data in an isochronous transfer mode through a 
transmission line, and a plurality of data having a pre- 
detemnined data length as a unit are located at an inter- 
val following a header prescribed by the protocol. With 

^5 the above arrangement, audio stream data of various 
kinds of systems can satisfactorily be transmitted by us- 
ing a suitable means such as a bus line of a system for 
transmitting data in an isochronous transfer mode. 
[001 2] According to the fifth invention , in the transmis- 

50 sion method of the fourth invention, sub-label data is lo- 
cated at an interval following the label and data accom- 
panying with audio stream data of a system indicated 
by the label data is located at an interval behind the sub- 
label data in data of a part of unit within a plurality of 

55 data having a predetermined data length as a unit, and 
audio stream data of a system indicated by the la- 
bel data is located at an interval following the label of 
data in data of a remaining unit. With the above arrange- 
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ment. ancillary data also can be transmitted by a data 
structure nearly sinnilarto that of audio data and audio 
data and ancillary data can satisfactorily be transmitted 
as data located within a packet of one unit. 
[0013] According to the sixth invention, in the trans- 
mission method of the fifth invention, located audio 
stream data is one-bit system audio stream data or data 
which results from compressing the stream data. With 
the above arrangement, the one-bit system audio 
stream data or the data which results from compressing 
the stream data can be transmitted satisfactorily. 
[0014] According to the seventh invention, in the 
transmission method of the fifth invention, located audio 
stream data is audio stream data of DVD audio system. 
With the above arrangement, the audio stream data of 
the DVD audio system can be transmitted satisfactorily. 
[0015] According to the eighth Invention, in a trans- 
mission method of transmitting data having a predeter- 
mined data length as a unit between devices for trans- 
mitting data through a predetermined transmission line 
by a predetermined format, 

label data indicating that data is data which results 
from compressing digital audio data is located at a 
starting portion of data having a predetermined data 
length as a unit as transmitted data, 
sub-label data indicating the compression system 
is located at an interval following the label data, 
audio stream data compressed by a compression 
system indicated by the sub-label data is located at 
an interval behind the sub-label data and data is 
transmitted. With the above arrangement, when the 
data.which results from compressing the digital au- 
dio data is transmitted, a transmission of such data 
can be judged by the label data located at the start- 
ing portion of each data, the compression system 
also can be judged by the sub-label data following 
the label data and the data which results from com- 
pressing the digital audio data can satisfactorily be 
transmitted by a transmission line of a predeter- 
mined format regardless of the compression sys- 
tem. 

[0016] According to the ninth invention, in the trans- 
mission method of the eighth Invention, the predeter- 
mined format is a format complying with a protocol for 
transmitting data in an isochronous transfer mode by a 
transmission line, and a plurality of data having a pre- 
determined data length as a unit are located at an inter- 
val following a header prescribed by the protocol. With 
the above arrangement, data which results from com- 
pressing digital audio data can satisfactorily be trans- 
mitted by using the transmission line of the system in 
which data Is transmitted in the isochronous transfer 
mode. 

[0017] According to the tenth invention, in the trans- 
mission method of the ninth invention, label or sub-label 
indicating that data is ancillary data is located at data of 



a part of unit of a plurality of data having a predetermined 
data length and data accompanying with audio stream 
data is located at an interval behind the label orthe sub- 
label indicating that data is the ancillary data. With the 
5 above arrangement, ancillary data also can be transmit- 
ted by a data structure nearly similar to that of audio 
data. 

[0018] According to the eleventh invention, there is 
provided a transmission apparatus which is comprised 
10 of audio data input means for obtaining audio stream 
data of a predetermined system, 

transmission data generating means In which data 
obtained by the audio data input means is divided 

?5 into data having a predetermined data length and 
transmission data of a predetermined format is ob- 
tained by locating label data indicating a system of 
transmitted data at a starting portion of each of di- 
vided data, and 

20 transmission means for transmitting the transmis- 

sion data generated by the transmission generating 
means to a predetermined transmission line. With 
the above arrangement, a system of audio data can 
be judged by the label data located at the starting 

25 portion of each unit of data transmitted from this 

transmission apparatus to the transmission line so 
that audio data of various systems can be transmit- 
ted to the transmission line. 

30 [0019] According to the twelfth invention, in the trans- 
mission apparatus of the eleventh invention, data ac- 
companying with audio stream data of a system indicat- 
ed by label data is located at a predetermined interval 
following the label data and audio stream data of a sys- 

35 tern indicated by the label data is located at a remaining 
interval as transmission data generated by the transmis- 
sion generating means. With the above arrangement, 
data accompanying with audio data also can be trans- 
mitted simultaneously, and there can be obtained a 

40 transmission apparatus in which a reception side can 
be controled based on accompanying data satisfactori- 
ly. 

[0020] According to the thirteenth invention, in the 
transmission apparatus of the twelfth invention, audio 

45 stream data located at the transmission data generated 
by the transmission data generating means is one-bit 
system audio stream data or data which results from 
compressing the stream data. With the above arrange- 
ment, the one-bit system audio stream data or the data 

50 which results from compressing the stream data can 
satisfactorily be transmitted from this transmission ap- 
paratus while data accompanying with audio data is be- 
ing transmitted simultaneously. 

[0021] According to the fourteenth invention, in the 
55 transmission apparatus of the eleventh invention, the 
predetermined format generated by the transmission 
data generating means is a format complying with a pro- 
tocol for transmitting data in an isochronous transfer 
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mode by a transmission line and a plurality of data hav- 
ing a predeternnined data length as a unit are located at 
an interval following a header prescribed by the proto- 
col. With the above arrangement, there is obtained a 
transmission apparatus capable of satisfactorily trans- 
mitting audio stream data of various systems by using 
the transmission line of the system for transmitting data 
in the isochronous transfer mode. 
[0022] According to the fifteenth invention, in the 
transmission apparatusof the fourteenth invention, sub- 
label is disposed at an interval following the label and 
data accompanying with audio stream data of a system 
indicated by the label data is located at an interval be- 
hind the sub-label in data of a part of unit within a plu- 
rality of data having a predetermined data length as a 
unit located by transmission data generating means and 
audio stream data of a system indicated by the la- 
bel data is located at an interval following the label in 
the data of the remaining unit. With the above arrange- 
ment, ancillary data also can be transmitted by a data 
structure nearly similar to that of audio data. Hence, 
there is obtained a transmission apparatus capable of 
transmitting the audio data and the ancillary data as data 
located within the packet of one unit. 
[0023] According to the sixteenth invention, in the 
transmission apparatusof the fifteenth invention, the au- 
dio stream data obtained by the audio data input means 
and which is located by the transmission data generat- 
ing means is one-bit system audio stream data or data 
which results from compressing the stream data. With 
the above arrangement, there Is obtained a transmis- 
sion apparatus capable of satisfactorily transmitting the 
one-bit system audio stream data or the data which re- 
sults from compressing the stream data. 
[0024] According to the seventeenth invention, in the 
transmission apparatusof the fifteenth invention, the au- 
dio stream data obtained by the audio data input means 
and which is located by the transmission data generat- 
ing means is audio stream data of DVD audio system. 
With the above arrangement, there is obtained a trans- 
mission apparatus capable of satisfactorily transmitting 
the audio stream data of the DVD audio system. 
[0025] According to the eighteenth invention, there is 
provided a transmission apparatus which is comprised 
of audio data input means for obtaining data which re- 
sults from compressing digital audio data, 

transmission data generating means in which data 
obtained by the audio data input means is divided 
into data having a predetermined data length and 
transmission data of a predeternnined fonnat is ob- 
tained by locating label data indicating that trans- 
mitted data is data which results from compressing 
digital audio data and sub-label data indicating the 
compression system at a starting portion of each 
divided data and 

transmission means for transmitting the transmis- 
sion data generated by the transmission data gen- 



erating means to a predetermined transmission 
line. With the above arrangement, when the data 
which results from compressing the digital audio da- 
ta is transmitted, the transmission of such data can 

5 be judged based on the label data located at the 
starting portion of each data and the compression 
system also can be judged based on the sub-label 
data following the label data. Hence, there is ob- 
tained a transmission apparatus capable of satis- 

10 factorily transmitting the data which results from 
compressing the digital audio data by a transmis- 
sion line of a predetermined format regardless of 
the compression system. 

'5 [0026] According to the nineteenth invention, in the 
transmission apparatus of the eighteenth invention, the 
predetermined format generated by the transmission 
data generating means is a format complying with a pro- 
tocol for transmitting data in an isochronous transfer 

^0 mode through a transmission line. A plurality of data 
comprising label data, sub-label data and audio data are 
located in an interval following a header prescribed by 
the protocol. With the above arrangement, there is ob- 
tained a transmission apparatus capable of satisfacto- 

^5 rily transmitting data which results from compressing the 
digital audio data by using a transmission line of a sys- 
tem for transmitting data in the isochronous transfer 
mode. 

[0027] According to the twentieth invention, in the 

30 transmission apparatus of the nineteenth invention, la- 
bel indicating that data is ancillary data is located at a 
starting portion and data accompanying with digital au- 
dio data is located in an interval behind the label data 
indicating that data is the ancillary data in data of a part 

35 of a plurality of data located by the transmission data 
generating means. With the above arrangement, there 
is obtained a transmission apparatus capable of trans- 
mitting ancillary data by a data structure nearly similar 
to that of audio data. 

40 [0028] According to the twenty-first invention, there is 
provided a transmission apparatus which is comprised 
of reception means for receiving data transmitted 
through a predetermined transmission line, 

identification means for setting data received by 

•^5 said reception means to data having a predetermined 
data length as a unit and which identifies label data lo- 
cated at a starting portion of each unit and audio data 
processing means forjudging a system of audio stream 
data located at an interval following the label data based 

50 on identified results of the identification means and 
which executes audio data processing based on judged 
results. With the above arrangement, the system of au- 
dio data can be judged by the label data located at the 
starting portion of each unit of the received data. 

55 [0029] According to the twenty-second invention, in 
the transmission apparatus of the twenty-first invention, 
the identification means also identifies data accompa- 
nying with audio stream data located at a predeternnined 
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interval following the label data. Withthe above arrange- 
ment, the data accompanying with the audio data can 
be received simultaneously and audio data received 
based on the accompanying data can be processed 
properly. 

[0030] According to the twenty-third invention, in the 
transmission apparatus of the twenty-second invention, 
it is judged based on the identified results of the identi- 
fication means that the received audio stream data is 
one-bit system audio stream data or data which results 
from compressing the stream data. With the above ar- 
rangement, the audio stream data or the data which re- 
sults from compressing the stream data can be received 
at the same time the data accompanying with the audio 
data is received. 

[0031] According to the twenty-fourth invention, in the 
transmission apparatus of the twenty-first invention, the 
identification means identifies audio stream data from 
data comprising a plurality of data having a predeter- 
mined data length as a unit in the inteival following a 
header prescribed by a protocol for transmitting data in 
the isochronous transfer mode by a transmission line. 
With the above arrangement, it becomes possible to sat- 
isfactorily receive and process audio stream data of var- 
ious systems by using the transmission line of the sys- 
tem in which data is transmitted in the isochronous 
transfer mode. 

[0032] According to the twenty-fifth invention, in the 
transmission apparatus of the twenty-fourth invention, 
the identification means identifies sub-label data of the 
Interval following the label from data of a part of unit in 
which there are located a plurality of data having a pre- 
detemnineddata length as a unit. When the identification 
means identifies the sub-label data, data accompanying 
with audio stream data is detected from data of an in- 
terval behind the sub-label data. With the above ar- 
rangement, ancillary data also can be received by a data 
structure nearly similar to that of audio dataso that audio 
data and ancillary data can be received as data within 
the packet of one unit. 

[0033] According to the twenty-sixth invention, in the 
transmission apparatus of the twenty-fifth invention, it is 
identified by the identification means based on label da- 
ta or sub-label data that one-bit system audio stream 
data or data which results from compressing the stream 
data is received. With the above arrangement, one-bit 
system audio stream data or the data which results from 
compressing the stream data can be received satisfac- 
torily. 

[0034] According to the twenty-seventh invention, in 
the transmission apparatus of the twenty -fifth invention, 
it is identified by the identification means based on label 
data or sub-label data that audio stream data of DVD 
system is received. With the above arrangement, the 
audio stream data of the DVD audio system can be re- 
ceived satisfactorily 

[0035] According to the twenty-eighth invention , there 
is provided a transmission apparatus which is com- 



prised of 

a reception means for receiving data transmitted 
through a predetermined transmission line, 
5 Identification means for setting data received by the 

reception means to data having a predetermined 
data length as a unit and which identifies label data 
and sub-label data located at a starting portion of 
each unit and 

10 audio data processing means for judging a com- 
pression system of audio stream data located at an 
interval following label data based on identified re- 
sult of sub-label data from the identification means 
and which processes audio data based on a judged 

15 system. With the above arrangement, when data 
which results from compressing digital audio data 
is received, it can be judged based on the label data 
located at the starting portion of each data that data 
is compressed data, a compression system also 

^0 can be judged based on the sub-label data following 
the label data, and data which results from com- 
pressing digital audio data can satisfactorily be re- 
ceived and processed regardless of the compres- 
sion system. 

25 

[0036] According to the twenty-ninth invention, in a 
transmission system in which data having a predeter- 
mined data length as a unit is transmitted between a first 
device and a second device for transmitting data 
30 through a predetermined transmission line by a prede- 
termined format, this transmission system includes 

audio data input means for obtaining audio stream 
data of a predetemnined system, 

35 transmission data generating means in which data 
obtained by the audio data input means is divided 
into data having a predetermined data length and 
transmission data of a predetermined format is ob- 
tained by locating label data indicating a system of 

-^0 transmitted data at a starting portion of each divided 
data and 

transmission means for transmitting the transmis- 
sion data generated by the transmission data gen- 
erating means to a transmission line 

•^5 as the first device and 

Includes reception means for receiving data trans- 
mitted through a transmission line, 
identification means for setting the data received by 
the reception means to data having a predeter- 

50 mined data length as a unit and which identifies la- 

bel data located at a starting portion of each unit and 
audio data processing means for judging a system 
of audio stream data located at an interval following 
label data based on identified results of the identi- 

55 fication means and which processes audio data 

based on the judged system 

as the second device. With the above arrangement, 
the system of audio data can be judged based on 
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the label data located at the starling portion of data 
of each unit transnnitted by a transmission line. 
Hence, it becomes possible to transmit audio data 
of various systems by a transmission line. 

[0037] According to tlie thirtieth invention, in tlie 
transmission system of the twenty-ninth invention, the 
transmission data generating means of the first device 
locates sub-label data and data accompanying with au- 
dio stream data in addition to the label data and 

the identification means of the second device de- 
tects the data accompanying with the audio stream data 
if it identifies the sub-label. With the above arrangement, 
the data accompanying with the audio stream data can 
be transmitted satisfactorily. 

BRIEF DESCRIPTION OF DRAWINGS 

[0038] FIG. 1 is a block diagram showing an example 
of an arrangement of the whole of the system according 
to an embodiment of the present invention. 
[0039] FIG. 2 is a block diagram showing an example 
of an arrangement of an audio reproducing apparatus. 
[0040] FIG. 3 is a block diagram showing an example 
of an arrangement of an audio amplifying apparatus; 
[0041] FIG. 4 is an explanatory diagram showing an 
example of a frame structure prescribed by the IEEE 
1394 system. 

[0042] FIG. 5 is an explanatory diagram showing an 
example of an address space structure of a CPS archi- 
tecture. 

[0043] FIG. 6 is an explanatory diagram showing ex- 
amples of positions, names and operations of major 
CRSs. 

[0044] FIG. 7 is an explanatory diagram showing an 
example of an arrangement of a plug control register 
[0045] FIG. 8 Is an explanatory diagram showing ex- 
amples of arrangements of oMPR, oPCR, iMPR, iPCR. 
[0046] FIG. 9 is an explanatory diagram showing an 
example of a relationship among plugs, plug control reg- 
isters and transmission channels. 
[0047] FIG. 1 0 is an explanatory diagram showing an 
arrangement of an isochronous transfer mode packet. 
[0048] FIG. 11 is an explanatory diagram showing an 
example of an arrangement of a header of transmission 
data according to an embodiment of the present inven- 
tion. 

[0049] FIG. 1 2 is an explanatory diagram showing an 
example of an arrangement of transmission data ac- 
cording to an embodiment of the present invention. 
[0050] FIG. 13 is an explanatory diagram showing an 
example of data of label data according to an embodi- 
ment of the present invention. 

[0051 ] FIG. 1 4 is an explanatory diagram showing an 
example of a data arrangement used when one-bit sys- 
tem audio stream data is transmitted according to an 
embodiment of the present invention. 
[0052] FIG. 1 5 is an explanatory diagram showing an 



example of an ancillary data arrangement used when 
one-bit system audio stream data is transmitted accord- 
ing to an embodiment of the present invention. 
[0053] FIG. 1 6 is an explanatory diagram showing an 

5 example of an arrangement of the whole of data used 
when one-bit system audio stream data is transmitted 
according to an embodiment of the present invention. 
[0054] FIG. 1 7 is an explanatory diagram showing an 
example of a data arrangement used when compressed 

10 audio data is transmitted according to an embodiment 
of the present invention. 

[0055] FIG. 1 8 is an explanatory diagram showing an 
example of an ancillary data arrangement used when 
compressed audio data is transmitted according to an 

15 embodiment of the present invention. 

[0056] FIG. 1 9 is an explanatory diagram showing an 
example of an arrangement of the whole of data used 
when compressed audio data is transmitted. 
[0057] FIG. 20 is an explanatory diagram showing an 

20 example of an ancillary data arrangement used when 
DVD audio data is transmitted according to an embod- 
iment of the present invention. 

[0058] FIG. 21 is an explanatory diagram showing an 
example of an arrangement of the whole of data used 
25 when DVD audio data is transmitted according to an em- 
bodiment of the present Invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

30 [0059] An embodiment according to the present in- 
vention will be described below with reference to the ac- 
companying drawings. 

[0060] First, an example of an arrangement of a net- 
work system to which the present invention can be ap- 

35 plied will be described with reference to FIG. 1 . This net- 
work system includes a plurality of devices connected 
thereto through an IEEE 1394 system serial data bus 
serving as a digital-communication control bus (this bus 
will hereinafter be simply referred to as a "bus"). FIG. 1 

-^0 shows an example in which two AV-devices 100, 200 
are connected through a bus 1 . Devices connected to 
the bus 1 are those including terminals by which they 
can be connected to the I EEE 1 394 system bus, respec- 
tively. 

45 [0061] Herein, a audio reproducing apparatus 100 ca- 
pable of reproducing a digital audio disk (optical disk) 
called a compact disc (CD) and an audio amplifying ap- 
paratus 200 capable of outputting digital audio data 
transmitted from the audio reproducing apparatus 100 

50 are connected to the bus 1 . 

[0062] The audio reproducing apparatus 1 00 includes 
a disk reproducing section 11 , a controller 12 for con- 
trolling the disk reproduction of this disk reproducing 
section 11 and a transmission processing section 13 for 

55 transmitting digital audio data reproduced by the disk 
reproducing section 11 to the bus 1 . This transmission 
processing section 13 executes transmission process- 
ing under control of the controller 12. 



6 



BNSDOCID; <EP 1 104966A1_(..> 



11 



EP 1 104 966 A1 



12 



[0063] Disks that can be reproduced by the audio re- 
producing apparatus 1 00 according to this embodiment 
are not limited to the compact disc (CD) of the above 
ordinary format, and a super-audio CD (hereinafter re- 
ferred to as a "SACD") on wfiich sound of higher quality 
is recorded can be reproduced. Specifically, on the or- 
dinary CD, there is recorded digital audio data in which 
a sampling frequency Fs is about 44.1 kHz and one 
sample is formed of 16 bits per channel. On the other 
hand, audio data recorded on the SACD is data of one- 
bit system audio stream data of DSD (Direct Stream Dig- 
ital) system in which a sampling frequency is a very high 
frequency (e.g., frequency which is 54 times as high as 
the sampling frequency Fs of the ordinary CD). Data of 
this DSD system is recorded on the SACD as data com- 
pression-coded by a coding system called a DST (Direct 
Stream Transfer) system, which is a system with no loss. 
[0064] As the SACD, there are available a disc having 
a two-layer structure which includes not only a recording 
layer of high tone quality audio data compressed by the 
above DST system but also an audio data recording lay- 
er of the ordinary CD. 

[0065] The audio amplifying apparatus 200 includes 
a controller 21 for controlling operation within this appa- 
ratus, a transmission processing section 22 for receiving 
and processing data transmitted by the bus 1 and an 
audio output processing section 23 for effecting 
processing such as demodulation, analog-conversion 
and amplification on audio data received at the trans- 
mission processing section 22, and analog audio sig- 
. nals outputted from the audio output processing section 
23 are supplied to left and right 2-channel speaker ap- 
paratus 24L, 24R from which the analog audio signals 
are emanated. In this case, the audio output processing 
section 23 is configured such that it can convert digital 
audio data reproduced from the ordinary CD into analog 
audio signals, demodulate audio data, compressed by 
the DST system as the above SACD, and convert de- 
modulated audio data into analog audio signals. 
[0066] FIG. 2 is a block diagram showing an example 
of the audio reproducing apparatus 100 in concrete. An 
optical pickup 102 reads out data from a disk (optical 
disk) 101 and a reproduction processing section 303 ef- 
fects reproduction processing on the data thus read to 
provide reproduced digital audio data. This reproduced 
audio data is supplied to a digital-to-analog converter 
1 04, in which it is converted into 2-channel analog audio 
signals. The analog audio signals thus conveiled are 
processed in an analog fashion such as an amplifying 
process by an analog processing section 1 05 and then 
outputted from analog output terminals (not shown) to 
the outside. 

[0067] This audio reproducing apparatus further in- 
cludes an interface section 109 for connecting it to the 
IEEE 1394 system bus. Hence, audio data played back 
from the disk 1 01 can be supplied from the reproduction 
processing section 1 03 to the interface section 109 and 
thereby transmitted to the IEEE 1394 system bus side. 



[0068] The reproduction processing in the audio re- 
producing apparatus 1 00 and the transmission process- 
ing through the interface section 109 are executed un- 
der control of a central processing unit (CPU) 106. A 

5 memory 1 07 serving as a RAM for work area is connect- 
ed to the CPU 1 06. Operating information from a button 
108 disposed on the operating panel is supplied to the 
CPU 106, which may control operation in response to 
the operating information. Further, when the interface 

10 section 109 receives data for controlling the operation 
of this device through the IEEE 1394 system bus, re- 
ceived data is supplied to the CPU 1 06 so that the C PU 
106 can execute corresponding operation control. The 
disk reproducing section 1 1 in the audio reproducing ap- 

15 paratus 100 shown in FIG. 1 corresponds to the repro- 
ducing section such as the optical pickup 102 and the 
reproduction processing section 103. The controller 12 
corresponds to the CPU 106, and the transmission 
processing section 1 3 corresponds to the interface sec- 

20 tionlOS. 

[0069] FIG. 3 is a block diagram showing an example 
of the audio amplifying apparatus 200 in concrete. The 
audio amplifying apparatus 200 includes therein a se- 
lecting section 201 and the selecting section 201 selects 

25 inputted audio data. The selecting section 201 may be 
supplied with audio signals of a plurality of systems from 
the outside. When an inputted signal is an analog signal, 
such analog inputted signal is converted into digital data 
by an analog-to-digital converter 202 and supplied to 

30 and selected by the selecting section 201 . Audio data 
received at the interface section 215 connected to the 
IEEE 1394 system bus line also can be supplied to and 
selected by the selecting section 201 . A central process- 
ing unit 211 controls the selection at the selecting sec- 

35 tion 201 based on operation of a button 213, which will 
be described later on, or the like. 
[0070] The audio data selected by the selecting sec- 
tion 201 is supplied to a signal processing section 203, 
in which it is processed in a manner suitable for audio 

^0 reproduction. For example, the processing suitable for 
audio reproduction is an adjustment of a tone quality, a 
reverberation processing, or the like. 
[0071] The audio data processed by the signal 
processing section 203 is supplied to a digital-to-analog 

^5 converter 204, in which it is converted into analog audio 
signals. The analog audio signals thus converted are 
supplied to an analog processing section 205, in which 
they are processed in an analog processing fashion 
such as being amplified so as to drive speakers. The 

50 processed audio signals are supplied to speaker appa- 
ratus 24L, 24R connected to this audio amplifying ap- 
paratus 200. While only the two speaker apparatus are 
connected to the audio amplifying apparatus by way of 
example, when multichannel audio data are repro- 

55 duced, speaker apparatus the channel number of which 
corresponds to the multichannel audio data may be con- 
nected to the audio amplifying apparatus. When there 
exists a channel exclusively used to reproduce an audio 
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5;irjnr^l hnvinrj h inw froqnoncy. a speaker apparatus 
Criltcci ri supot woofer- capable of reproducing audio sig- 
nr:Is 'iHvjng low (rcquoncios may be connected to the 
audio amphfying apparatus. 

[0072] The audio dala processed by the signal 
piDCCSSiOq section 203 may be transmitted through the 
inlcrface section 215 lo the IEEE 1394 system bus line. 
[0073] The audio processing at the audio amplifying 
apparatus 200 and the transmission processing through 
ihc inlcilricc section 209 are executed under control of 
the contial processing unit (CPU) 211. A memory 212 
serving as a RAI\/I for work area is connected to the CPU 
211 Operating information from a button 21 3 disposed 
on an operating panel is supplied to the CPU 21 1 which 
ccnlrols operation corresponding to the operating infor- 
mation. Status such as the inputted signal selected state 
and tne tone quality adjusted state may be displayed in 
the form of characters and graphic symbols by a display 
section 214 connected lo ttie CPU 211. Further, when 
llio intcifricc bcciiuM 209 leceives data for controlling 
opctation of this device through the IEEE 1394 system 
bus iho iccoivod dala is supplied to the CPU 211 and 
the CPU 211 can control the corresponding operation. 
The controller 21 in the audio amplifying apparatus 200 
shown in FIG. 1 corresponds to the CPU 211 , the audio 
output processing section 23 corresponds to the circuits 
such as the selecting section 201 and the signal 
processing sod ion ?03 and the transmission process- 
ing sod ion ?3 corresponds to the interface section 209. 
[0074] The respective devices 1 00, 200 connected to 
the bus 1 arc referred to as a "unit". With commands 
proscribed by Iho AV/C Digital Interface Command Set 
General specification (AV/C command) of the AV/C 
command Transaction Set. one device can control an- 
other device by reading and writing information stored 
in Iho respective units. 

[0075] The respective units (devices 100, 200) con- 
nected to the bus 1 are called "nodes" (node) on the 
network Node IDs are set to respective units, and a data 
transmission source and a data reception destination on 
the network can be specified by the node ID. If it is de- 
lected that a new device is connected to the bus 1 or 
that a connected device is disconnected from the bus, 
then a bus roset occurs and the processing for setting 
the node ID again should be executed. Accordingly, 
when the bus reset occurs, the node IDs set to the re- 
spective devices may be changed. 
[0076] Next, the manner in which data is transmitted 
through the IEEE 1394 system bus 1 to which the re- 
speclivc devices 100. 200 are connected will be de- 
scribed. 

[0077] FIG. 4 is a diagram showing a data transmis- 
sion cycle structure of a device connected via the IEEE 
1394. According to the IEEE 1394, data is divided into 
packets and transmitted in a time-division manner 
ha.^^od on a cycle of a duration of 125 |.iS. This cycle is 
cioalod by a cycle slar1 signal supplied from a node hav- 
ing a cycle master function (any device connected to the 
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bus). An isochronous packet secures a band necessary 
for transmission (referred to as a "band" although it is a 
time unit) from the start of all cycles. Accordingly, in the 
isochronous transmission, the transmission of data 
5 within a constant time can be assured. However, if a 
transmission error occurs, then data will be lost because 
this data transmission cycle structure has no mecha- 
nism for protecting data from the transmission error. In 
the asynchronous transmission in which a node, which 
^0 secures a bus as a result of arbitration in a time which 
is not used in the isochronous transmission of each cy- 
cle, transmits the asynchronous packet, although a re- 
liable transmission is assured by using acknowledge 
and retry, a transmission timing cannot be made con- 
's stant. 

[0078] When a predetermined node transfers data in 
the Isochronous transfer mode, such node has to be cor- 
responding to the isochronous function. At least one of 
the nodes corresponding lo the isochronous function 

20 has to have a cycle master function. Further, at least 
one of the nodes connected to the IEEE 1 394 serial bus 
has to have an isochronous resource manager function. 
[0079] The IEEE 1394 is based on a GSR (Control & 
Status Register) architecture having 64-bit address 

25 space prescribed by the ISO/I EC 13213. FIG. 5 is a di- 
agram to which reference will be made in explaining a 
structure of a CSR architecture address space. High- 
order 16 bits represent a node ID indicative of a node 
on each IEEE 1394, and remaining 48 bits are used to 

30 designate an address space given to each node. The 
high-order 1 6 bits are separated into 1 0 bits of a bus ID 
and 6 bits of a physical ID (node ID in a narrow sense). 
Values in which all bits go to 1 are for use as a special 
purpose, and hence 1023 buses and 63 nodes can be 

35 designated. The node ID should be set again when the 
bus reset occurs. The bus reset occurs when the ar- 
rangement of the device connected to the bus 1 is 
changed. For example, when any one of devices con- 
nected to the bus is disconnected or when a new device 

40 is connected to the bus 1 , the bus reset is executed. 
[0080] A space prescribed by high-order 20 bits of 
256-terabyte address space prescribed by low-order 48 
bits is separated into an initial register space for use as 
a register unique to 2048-byte CSR, a register unique 

-45 to the IEEE 1394, or the like, a private space and an 
initial memory space. A space prescribed by low-order 
28 bits are for use as a configuration ROf^ (Configura- 
tion read only memory), an initial unit space for use 
unique to a node and plug control register (PCRs) if a 

50 space prescribed by its high-order 20 bits is the initial 
register space. 

[0081] FIG. 6 is a diagram to which referenco will be 
made in explaining offset addresses, names and oper- 
ation of major CSRs. The offset in FIG. 6 indicates an 
55 offset address from FFFFFOOOOOOOh (numerals with h 
represent a hexadecimal notation) from which the initial 
resister space begins. A bandwidth available register 
(Bandwidth Available Register) having an offset 220h 
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represents a band which can be allocated to the iso- 
chronous communication, and only a value of node 
which Is being operated as an isochronous resource 
manager is made effective. Specifically, although each 
node includes the CSR shown in FIG. 5, only the band- 
width available register of the isochronous resource 
manager is made effective. In other words, only the is- 
ochronous resource manager includes the bandwidth 
available register substantially. The bandwidth available 
register presetves a maximum value when the band is 
not allocated to the isochronous communication and its 
value decreases each time the band is allocated to the 
isochronous communication. 

[0082] "A channel available register of offsets 224h to 
228h has bits respectively corresponding to channel 
numbers from channel 0 to channel 63. If the bit is 0, 
then this shows that the corresponding channel is al- 
ready allocated. Only the channel available register of 
the node which is being operated as the isochronous 
resource manager is effective. 

[0083] Referring back to FIG. 5, a configuration ROM 
based on a general ROM (read only memory) format is 
located at addresses 200h to 400h within the initial reg- 
ister space. Bus info block, root directory and unit direc- 
tory are located at the configuration ROM. An ID number 
indicative of vender of devices is stored in a company 
ID within the bus info block. A unique ID unique to the 
device is stored in a chip ID. 

[0084] In order to control input and output of the de- 
vice through the interface, the node includes a PGR 
(Plug Control Register), prescribed by the I EC 1833, at 
addresses 900h to 9FFh within the initial unit space 
shown in FIG. 5. This is a substantiation of a concept of 
a plug in order to fonri a signal channel similar to an 
analog interface from a logical standpoint. FIG, 7 is a 
diagram to which reference will be made in explaining 
the arrangement of the PCR. The PGR includes an 
oPCR (output Plug Control Register) expressing an out- 
put plug and an iPCR (input Plug Control Register) ex- 
pressing an input plug. The PCR also includes registers 
oMPR (output Master Plug Register) and IMPR (input 
Master Plug Register) indicating infonmation of the out- 
put plug or the input plug proper to each device. Each 
device cannot include a plurality of oMPRs and iMPRs 
but can include a plurality of oPCRs and iPCRs corre- 
sponding to individual plugs depending upon a device 
capability. The PCR shown in FIG. 7 includes 31 oPCRs 
and iPCRs. The flow of Isochronous data can be con- 
trolled by operating registers corresponding to these 
plugs. 

[0085] FIG. 8 is a diagram showing arrangements of 
the oMPR, the oPCR, the iMPR and the iPCR. FIG. 8A 
shows the arrangement of the oMPR, FIG. SB shows 
the arrangement of the oPCR, FIG. 8C shows the ar- 
rangement of the IMPR and FIG. 8D shows the arrange- 
ment of the iPCR, respectively. A code indicative of a 
maximum transfer speed of isochronous data that the 
device can transmit or receive is stored in the 2-bit data 



rate capability on the MSB side of the oMPR and (he 
IMPR. A broadcast channel base of the oMPR pre- 
scribes the channel number for use with the broadcast 
output. 

5 [0086] The number of the output plugs of the device, 
i.e., the value indicative of the number of the oPCRs is 
stored in the number of the output plugs of 5 bits on the 
LSB side of the oMPR. The number of the input plugs 
of the device, i.e., the value indicative of the number of 

10 the IPCRs is stored in the number of the input plugs of 
5 bits on the LSB side of the IMPR. A main extended 
field and an auxiliary extended field are the areas de- 
fined for future extension. 

[0087] An on-line on the MSB of the oPCR and the 
'5 iPCR shows the state in which the plug is in use. Spe- 
cifically, if its value is 1 , then it is indicated that the plug 
is on-line. If its value is 0, then it is indicated that the 
plug is off-line. A value of the broadcast connection 
counter of the oPCR and the IPCR expresses whether 
20 the broadcast connection exists (1) or not (0). A value 
that a point-to-point connection counter having a 6-bit 
width of the oPCR and the IPCR expresses the number 
of point-to-point connection of the plug. The point-to- 
point connection (so-called p-to-p connection) is acon- 
25 nection used to transmit data among one specified node 
and another specified node. 

[0088] A value of a channel number having a 6-bit 
width of the oPCR and the IPCR expresses the iso- 
chronous channel number to which the plug is connect- 

30 ed. A value of a data rate having a 2-bit width of the 
oPCR expresses a real transmission speed of packets 
of the isochronous data outputted from the plug. A code 
stored in an overhead ID having a 4-bit width of the 
oPCR expresses a band width of the overhead of the 

55 isochronous communication. A value of a payload hav- 
ing a 10-bit width of the oPCR expresses a maximum 
value of data contained in the isochronous packets that 
the plug can handle. 

[0089] FIG. 9 is a diagram showing a relationship 
^0 among the plug, the plug control register and the iso- 
chronous channel. Devices connected to the IEEE 1394 
system bus are shown as AV devices 71 to 73. Iso- 
chronous data whose channel was designated by the 
oPCR [1] of the oPCR [0] to the oPCR [2] in which the 
transmission speed and the number of the oPCRs are 
prescribed by the oM PR of the AV device 73 is transmit- 
ted to the channel #1 of the IEEE 1394 serial bus. Based 
on the transmission speed of the inputted channel U^ 
and the iPCR [0] of the iPCR [0] and the IPCR [1] in 
50 which the transmission speed and the number of the 
IPCRs are prescribed by the iMPR of the AV device 71 , 
the AV device 71 reads the isochronous data transmit- 
ted to the channel #1 of the IEEE 1394 serial bus. In a 
like manner, the AV device 72 transmits isochronous da- 
55 ta to the channel #2 designated by the oPCR [0], and 
the AV device 71 reads the isochronous data from the 
channel #2 designated by the IPCR [1]. 
[0090] In this manner, data is transmitted among the 
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devices connected by the IEEE 1394 serial bus. 
[0091 ] Next, a data arrangement used when audio da- 
ta of a high tone quality connpressed by the DST systenn 
and which is reproduced from the SACD by the audio 
reproducing apparatus ICQ is transmitted through the 
above IEEE 1394 serial bus to the audio amplifying ap- 
paratus 200 and reproduced from the speaker appara- 
tus 24L, 24R connected to the amplifying apparatus 200 
will be described with reference to FIG. 10 and the fol- 
lowing sheets of drawings. 

[0092] When audio data is transmitted through the 
bus 1, the isochronous packet, which has been de- 
scribed so far with reference to FIG. 4, is transmitted by 
using an arbitrary channel in the isochronous transfer 
mode. FiG, 1 0 is a diagram showing an arrangement of 
an isochronous packet of one unit. An isochronous 
packet header of one quadlet interval Is located at a 
starting portion, a header CRC (Cyclic Redundancy 
Check) serving as an error-detecling code for a header 
is located at the next one quadlet interval and the fol- 
lowing interval is set to the data field. A data CRC serv- 
ing as an error-detecting code for data Is located at the 
last one quadlet interval. One quadlet is formed of 32 
bits (i.e., 8 bits ( 4), and data is transmitted at the unit 
of one quadlet. 

[0093] When audio data Is transmitted during the in- 
terval of the data field, a CIP (Common Isochronous 
Packet) header is located at the 2-qaudlet interval, and 
audio data or the like is located at the remaining interval. 
The CIP header is a header indicative of an attribute of 
data and has an arrangement shown in FIG. 11. This 
CIP header portion has an arrangement common to that 
used when other data such as video data are transmit- 
ted in the isochronous transfer mode fundamentally. 
[0094] Data located as the CIP header shown in FIG. 
11 will be described. A 6-bit SID is a source node ID 
(Sourse node ID) and shows a node ID which transmits 
packets. An 8-bit DBS is a data block size (Data Block 
Size) and shows a size of divided one data block. A 2-bit 
FN is a fraction number (Fraction Number) and shows 
a fraction number in which one source packet is divided 
into data blocks. A 3-bit QPC is a quadlet padding count 
(Quadlet Padding Count) and shows the number of 
quadlets which are added to divide data at the unit of 
packet. A one-bit SPH is a source packet header 
(Source Packet Header) and shows whether or not the 
source packet header is added to data. An 8-bit DBC is 
a data block count (Data Block Count) and used as a 
continuous counter of data block to detect a drop of a 
packet or the like. A 6-btt FMT is a format ID (Format 
ID) and shows a format of data of a packet. 
[0095] The 24 bits following the FMTaresettoan FDF 
(Format Dependent Field) which is a format dependent 
field in which SYT (Sync Time) which is synchronizing 
data is located at 1 6 bits. The SYT is the field which is 
used to insert time information for use in synchronization 
in order to synchronize data when data is transmitted 
and received. The unit of time is based on a cycle coun- 



ter for example. Null data is located at the reserved in- 
terval. 

[0096] In the case of this embodiment, data in the 
FMT interval shows that data is audio data (music data). 

5 Data in the FDF interval shows a format which pre- 
scribes the audio data. Herein, data in the FDF interval 
shows it is audio data prescribed by any format of the 
formats prescribed by the AM824 system. 
[0097] Data following this CIP header portion has an 

10 arrangement in which data of 32 bits (1 quadlet) shown 
in FIG. 12 is repeated a predetermined number of times. 
A first 8-bit interval within this 32-bit data"is allocated to 
label [LABEL] data, and audio data or the like is located 
at a 24-bit interval following the label [LABEL]. When 

'5 audio data of the ordinary CD is transmitted, audio data 
of one sample is located by using 1 6 bits of this 24 bits. 
[0098] In the case of this embodiment, label [LABEL] 
data is defined as shown in FIG. 13. The value of 8-bit 
label data is shown by a hexadecimal notation of two 

20 digits (a value indicated by adding h). As the meanings 
defined herein, there are defined as follows. 
[0099] A value which falls within a range of from "OOh" 
to "3Fh" shows that data is digital audio data [IEC60958 
Conformat] which is defined by the I EC60958 standard. 

25 [0100] A value which falls within a range of from "40h" 
to "4Fh" shows that data is multibit linear audio data. 
[0101] A value which falls within a range of from "50h" 
to "57h" shows that data is one-bit system audio stream 
data [One Bit Audio Stream] and which is audio data 

30 [Plain] which is not processed. 

[0102] A value which falls within a range offrom"58h" 
to "5Fh" shows that data is one-bit system audio stream 
data and which is audio data (Encodded) that has al- 
ready been processed. 

35 [01 03] A value which falls within a range of from "80h" 
to "83h" shows that data is MIDI data [MIDI Conformat]. 
[0104] A value which falls within a range of from "88h" 
to "BFh" shows that data are a time code and a sample 
count standardized by the SMPTE (Society of Motion 

•*o Picture and Television Engineers). 

[0105] Avaluewhich falls within a range of from "COh" 
to "EFh" shows that data is ancillary data [Ancillary Da- 
ta]. 

[0106] Other values are resen/ed. 
[0107] A value which falls within a range of from "48h" 
to "4Fh" of the multibit linear audio data which falls within 
the range of from "40h" to "4Fh" can be used to show 
that data is audio data called DVD audio which is a kind 
of multibit linear audio data. This DVD audio is one sys- 

50 tem which is used to record audio data by using an op- 
tical disk called a DVD (Digital Video Disc or Digital Ver- 
satile Disc). Values arc not limited to the above values 
shown in FIG, 13 and other values also may be defined. 
[0108] FIG. 14 shows an example of an arrangement 

55 of data used when a value indicating one-bit system au- 
dio stream data [One Bit Audio Stream] is located as the 
label [LABEL] data. B-bit data located at the starting por- 
tion of data in which one unit is formed of 32 bits as ear- 
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Her described is label data. When the value indicating 
[One Bit Audio Stream] is located by the 8-bit label data, 
data accompanying with transmitted audio data (one bit- 
system audio data) is located at the 8-bit interval follow- 
ing this label data as audio data sub ID (Audio Data Sub 
ID). 

[0109] In concrete, the audio data sub ID comprises* 
1-blt check flag (Validity Flag), 1-bit processed flag 
(Processed Flag) indicating whether or not the data is 
audio data reproduced from a medium and which is not 
processed and 3-bit channel number data (Channel 
Number). This channel number data is used to indicate 
the channel number of transmitted data when a set of 
audio data Is comprised of a plurality of channels. When 
audio data is comprised of 2 channels, for example, the 
channel number data indicates 1 channel or 2 channels. 
Remaining 3 bits of audio data sub ID are reserved un- 
defined. 

[0110] A 16-bit interval following this audio data sub 
ID Is allocated to an interval in which one-bit system au- 
dio stream data is located. One-bit system audio stream 
data herein is audio stream data, compressed by the 
DST system, reproduced from the SAGD. 
[0111] When audio stream data of this system is 
transmitted, ancillary data should be transmitted. FIG. 
1 5 shows an arrangement of a block for transmitting the 
ancillary data. Specifically, a value indicating ancillary 
data [Ancillary Data] is located at the first 8-blt label data 
within 32 bits of one unit. An B-bit interval following this 
label data is allocated to a sub-label data interval. Data 
concerning the DST system which is the compression 
system of transmitted audio data at this time is located 
at the sub-label Interval. Audio Information data is locat- 
ed at the. remaining 16-bit interval. To be concrete, data 
concerning a sampling frequency of audio data is locat- 
ed by-using 2 bits. Attribute data of a track serving as 
copy control data (data concerning copy control) is lo- 
cated by using 4 bits. Channel data (data indicating 
channel number) constituting the audio data is located 
by using 3 bits. Data concerning the number of loud- 
speaker channels Is located by using 5 channels. The 
remaining 2 channels are reserved undefined. 
[0112] The data concerning the number of the loud- 
speaker channels indicates the data Is, for example, au- 
dio data reproduced as 2-channel stereo sounds, audio 
data reproduced when the loudspeakers are located by 
the 5 channels prescribed by the ITU standard or audio 
data reproduced when the loudspeakers are located by 
totally 6 channels of ITU standard 5 channel + LFE 
channel (low frequency exclusive channel). 
[0113] FIG. 16 shows an arrangement used when 
DST system audio data Is converted into isochronous 
transfer packets in actual practice by the above data ar- 
ray. Specifically, after the header data shown in FIG. 11 
had been located, data shown in FIG. 14, i.e., the label 
data of the value indicative of one-bit system audio 
stream data, the data of the audio data sub ID and the 
audio data of the DST system in the remaining 16-bit 



interval are continuously located a predetermined 
number of times in response to the capacity of one pack- 
et thereby to transmit audio data of a predetermined 
amount. The data shown in FIG. 15. i.e.. the label data 
5 of the value indicative of the ancillary data, the sub-label 
data concerning the DST system audio data and the au- 
dio information data are located at the last 4-byte data, 
for example. 

[0114] When the packet having the arrangement 

10 shown in FIG. 16 is transmitted from the audio repro- 
ducing apparatus 100, for example, through the bus 1 
to the audio amplifying apparatus 200, the DST system 
audio data of the raw format reproduced from the disk 
(or data which results from processing the audio data of 

15 this format) can be transmitted to the audio amplifying 
apparatus 200 still in the form of digital data, processed 
for outputting by the audio amplifying apparatus 200 and 
emanated from the speaker apparatus 24L, 24R con- 
nected to the amplifying apparatus. 

20 [0115] In this case, since the data is assembled into 
packets as described above, the one-bit system audio 
stream data (DST system data) can be judged by the 
label data, the details concerning the one-bit system au- 
dio stream data can be judged by the audio data sub ID 

25 or the ancillary data so that the audio output processing 
section 23 of the audio amplifying apparatus 200 which 
Is the device on the side which received this data can 
properly judge the data processing state (demodulation 
from the DST system data, etc.). 

30 [0116] The processing for converting data into pack- 
ets on the audio reproducing apparatus 100 side Is ex- 
ecuted by the transmission processing section 13 (FIG. 
1) for generating data which is to be transmitted to the 
bus 1 , for example. The processing in which respective 

35 data located at the packets are identified by the audio 
amplifying apparatus 200 side and respective data are 
extracted from the packets is executed by the transmis- 
sion processing section 22 (FIG. 1), for example. 
[0117] While the label data shows the one-bit system 

"to audio stream data and the DST-system audio data is 
transmitted In the example described so far, a value in- 
dicating the nonlinear PCM data [Nonlinear PCM] within 
the label data shown in FIG. 13 can be used as label 
data and similar audio data can be transmitted. An ex- 

■^5 ample of an arrangement of data used in this case will 
be described below. 

[0118] FIG. 17 is a diagram showing an example of 
an arrangement of data of one unit (32 bits) of this case. 
First, 8-blt label data at the starting portion shows non- 
50 linear PCM data [Nonlinear PCM]. A following 8-bit in- 
terval is allocated to a sub-label data interval, and data 
concerning the nonlinear PCM compression system 
(data indicating DST system) is located by the sub-label 
data. DST-system one-bit audio stream data Is located 
55 at the remaining 16-bit interval. Here, as the DST-sys- 
tem one-bit audio stream data, there are located two da- 
ta, each of which is formed of 8 bits. 
[01 19] FIG. 1 8 shows an arrangement of ancillary da- 
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ta. Specifically, a value indicating ancillary data (Ancil- 
lary Data) is located by the starting 8-bit label data of 32 
bits of one unit. Data such as a format concerning the 
data is located at an 8-bit sub-label data interval follow- 
ing this label dataand various types of ancillary data are 
located at the remaining 16-bit Interval. 
[0120] FIG. 19 shows an example in which an iso- 
chronous transfer packet is made by using the data 
shown in FIGS. 17, 18^ in actual practice. Also in this 
case, a large number of data blocks in which audio data 
is located are located successively in response to the 
capacity of data that can be transmitted by one packet. 
[0121] When the transmission data is made as de- 
scribed above and the DST-system one-bit audio 
stream data is discriminated by using the label data in- 
dicating the nonlinear PCM data and the sub-label data 
indicating the DST system, data can satisfactorily be 
transmitted through the bus 1 similarly to the case of the 
data arrangement shown in FIG. 16. In the case of this 
example, since the label data shows that the data is only 
the compression-coded nonlinear PCM data and the 
sub-label shows the details of the format of its compres- 
sion system, so long as the sub-label data can cope with 
the above compression system, the present invention 
becomes able to cope with audio data (PCM data) com- 
pressed by any compression system. 
[0122] Next, the manner in which DVD audio data 
played back from the optical disk called a DVD is trans- 
mitted by similar packets will be described. This DVD 
audio data can be converted into multichannel audio, 
and data of main channel (2 channels) can be converted 
into data of a high quality such as data having a sam- 
pling frequency of 96 kHz. 

[0123] FIG. 20 shows a data arrangement of one 
quadlet (32 bits) used when ancillary data (Ancillary Da- 
ta) for DVD audio is transmitted. In the case of the DVD 
audio, there are prescribed two kinds of ancillary data 
of data (assumed to be first ancillary data) shown in FIG. 
20A and data (assumed to be second ancillary data) 
shown in FIG. 20B. 

[0124] In the case of the first ancillary data shown in 
FIG. 20A, label [LABEL] data ("DOh" in this example) 
indicating ancillary data of 8 bits is located and a code 
("01 h" in this example) for identifying the first ancillary 
data is located at the succeeding sub-label. At the inter- 
vals following the sub-label, there are located 8-bit dy- 
namic range control data, a 4-bil down-mix code, a 1 -bit 
emphasis flag, a 1-bit down-mix mode and a 1-bit code 
validity. The last one-bit is resei^ed. 
[01 25] In the case of the second ancillary data shown 
in FIG. 208, an 8-bit label [LABEL] data ("DOh" in this 
example) indicating ancillary data is located, and a code 
("02h" in this example) for identifying the second ancil- 
lary data is located at the following sub-label. At the in- 
tervals following the sub-label, there are located 4-bit 
data [Fs2] for identifying a sampling frequency of audio 
data or the like, a 4-bit multichannel type indicating a 
channel arrangement, a 5-bit channel assignment 



[channel Assinment] indicating a channel assignment 
and a 1-bit table parity. The last 2 bits are reseived. 
[0126] FIG. 21 shows the state in which the ancillary 
data of the DVD audio having the above an-angement 

5 is located in the data blocks. This example assumes that 
data of a certain data block [m] and data of the next data 
block [m+1 ] are located in the isochronous packet of one 
unit. The first ancillary data shown in FIG. 20A is located 
at the first one quadlet interval, and the second ancillary 

10 data shown in FIG. 20B is located at the next one 
quadlet interval. 

[0127] Then, there is located audio data of a prede- 
termined number (6- quadlet interval). As audio data, a 
24-bit sample word of one sample having a sampling 

'5 frequency of 96 kHz is located at the 2-quadlet interval 
following an 8-bit label ("48h" in this example). An 8-bit 
label ("4Eh" in this example) is followed by a 20-bit sam- 
ple word of one sample having a sampling frequency of 
48 kHz located at the 4-quadlel interval. The audio data 

^0 of the 6-quadlet interval are audio data the channels of 
which are different from each other, for example. The 
audio data having the sampling frequency of 96 kHz and 
the audio data having the sampling frequency of 48 kHz 
can be discriminated from each other by label data. In 

25 the quadlet interval in which the sample word whose one 
sample is formed of 20 bits, null data, for example, is 
located at the remaining 4-bit interval. 
[0128] The arrangement that has been described so 
far is repeated at every data block. 

30 [0129] When the DVD audio data is transmitted 
through the bus line, since label data is located at every 
unit and the sub-label data is located at the interval of 
the ancillary data so as to indicate the type of the ancil- 
lary data, data accompanying with transmitted DVD au- 

35 dio data can also be transmitted at the same time. 
Therefore, the side which received this data becomes 
able to easily learn the details of the received DVD audio 
data. 

[0130] While the each packet arrangement shown in 
40 FIG. 16, FIG. 19, and FIG 21 shows an example, the 
present invention is not limited to the above arrange- 
ment. For example, while the ancillary data is located at 
the end of one packet in the examples shown in FIGS. 
16, 19, the ancillary data may be located at other inter- 
45 vals. Moreover, the packet may be made without ancil- 
lary data. 

[0131] While transmitted audio data is the DST sys- 
tem audio data reproduced from the SACD or the DVD 
audio data reproduced from the DVD, the present inven- 

50 tion is not limited thereto, and can be applied to the case 
in which other audio data similarly encoded are trans- 
mitted. For example, the DST system audio data repro- 
duced from the SACD may be transmitted under the 
condition that the label of one-bit system audio stream 

55 data [One Bit Audio Stream] is located at the one-bit sys- 
tem audio stream data which was demodulated to the 
state in which the one-bit system audio stream data is 
not compressed. 
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[01 32] While the audio data reproduced from \he disk 
reproducing apparatus connected to the I EEE 1 394 sys- 
tem bus line is transmitted to the amplifying apparatus 
in the above embodiment, the present invention is not 
limited thereto and can be applied to the case in which 
audio data that was inputted (inputted data contains da- 
ta obtained by reproduction, etc.) to the AV-device serv- 
ing as another audio input section is transmitted through 
a transmission line such as a bus line of a predetermine 
system'to another device. 

[01 33] ^With respect to the format of the bus line which 
is the transmission line, it is needless to say that a data 
transmission line of a system other than the IEEE 1394 
format bus line also can be applied to the present inven- 
tion. In this case, the bus line of the transmission line 
for executing the data transmission is not always limited 
to a wired bus line and the present invention can also 
be applied to the case in which data having a similar 
arrangement is transmitted through a transmission line 
for transmitting data via radio waves. For example, the 
data arrangement according to the present invention 
can also be applied to the case in which audio data con- 
verted into packets by a similar data structure is trans- 
mitted among a plurality of devices by using a radio 
transmission line of a standard called a Bluetooth. 

DESCRIPTION OF REFERENCE NUMERALS 



[0134] 




1 


the IEEE 1394 system bus line 


11 


the disk reproducing section 


12 


the controller 


13 


the transmission processing section 


21 


the controller 


22 


the transmission processing section 


23 


the audio output processing section 


24L, 24R 


the speaker apparatus 


71 , 72, 73 


the AV-device 


100 


the audio reproducing apparatus 


101 


the disk 


102 


the optical pickup 


103 


the reproduction processing section 


104 


the digital-to-analog converter 


105 


the analog processing section 


106 


the central processing unit (CPU) 


107 


the RAM 


108 


the button 


109 


the interface section 


200 


the audio amplifying apparatus 


201 


the selecting section 


202 


the analog-to-digital converter 


303 


the signal processing section 


204 


the digital-to-ana(og converter 


205 


the analog processing section 


211 


the central processing unit (CPU) 


212 


the RAM 


213 


the button 



214 the display section 

215 the interface section 



5 Claims 

1. In a transmission method of transmitting data hav- 
ing a predetermined data length as a unit between 
devices for transmitting data through a predeter- 

10 mined transmission line by a predetermined format, 
said transmission method comprising the steps of: 

locating label data indicating a system of trans- 
mitted audio stream data at a starting portion 
'5 of said data having said predetermined data 

length as a unit; and 

locating said audio stream data of said system 
at an interval behind said label data and trans- 
mitting resultant data. 

20 

2. A transmission method according to claim 1 , where- 
in data accompanying with said audio stream data 
of said system is located at a predetermined interval 
following said label data and said audio stream data 

25 of said system is located at the remaining interval. 

3. A transmission method according to claim 2, where- 
in said located audio stream data is one-bit system 
audio stream data or data which results from com- 

30 pressing the stream data. 

4. A transmission method according to claim 1 . where- 
in said predetermined format is a format complying 
with a protocol for transmitting data in an iso- 

35 chronous transfer mode through said transmission 
line and a plurality of data having said predeter- 
mined data length as a unit are located at an interval 
following a header prescribed by said protocol. 

40 5. A transmission method according to claim 4, where- 
in sub-label data is located at an interval following 
said label and data accompanying with said audio 
stream data of said system is located at an interval 
following said sub-label data in data of a part of unit 

^5 of said plurality of data having the predetemnined 
data length as a unit and said audio stream data of 
said system is located at an interval following said 
label in data of the remaining unit. 

50 6. Atransmission method according to claim 5, where- 
in said located audio stream data is one-bit system 
audio stream data or data which results from com- 
pressing the stream data. 

55 7. A transmission method according to claim 5, where- 
in said located audio stream data is audio stream 
data of DVD audio system. 
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8. In a transmission method in which data having a 
predetermined data length as a unit is transmitted 
between devices for transmitting data through a 
predetermined transmission line by a predeter- 
mined format, saidtransmission method comprising 
the steps of: 

locating label data indicating that said transmit- 
ted data is data which results from compressing 
digital audio data at a starting portion of said 
data having the predetermined data length as 
a unit; locating sub-label data indicating the 
compression system at an interval following its 
label data; and 

locating audio stream data compressed by the 
compression system indicated by said sub-la- 
bel data at an interval following said sub-label 
data and transmitting resultant data. 

9. A transmission method according to claim 8, where- 
in said predetermined format is a format complying 
with a protocol for transmitting data in an iso- 
chronous transfer mode through said transmission 
line and a plurality of said data having said data 
length as a unit are located at an interval following 
a header prescribed by said protocol. 

10. A transmission method according to claim 9, where- 
in label or sub-label indicating that the data is ancil- 
lary data is located at data of a part of a unit of said 
plurality of data having said predetermined data 
length and data accompanying with said audio 
stream data is located at an interval behind said la- 
bel or sub-label indicating that the data is ancillary 
data. 

11. A transmission apparatus comprising: 

audio data input means for obtaining audio 
stream data of a predetermined system; 
transmission data generating means in which 
data obtained by said audio data input means 
is divided into data having a predetemnined da- 
ta length and transmission data having a pre- 
determined format is obtained by locating label 
data indicating a system of transmitted data at 
a starting portion of each divided data; and 
transmission means for transmitting said trans- 
mission data generated by said transmission 
data generating means to a predetermined 
transmission line. 

12. A transmission apparatus according to claim 11, 
wherein data accompanying with said audio stream 
data of said system is located at a predetermined 
interval following said label data and said audio 
stream data of said system is located at the remain- 
ing interval as said transmission data generated by 



said transmission data generating means. 

13. A transmission apparatus according to claim 12, 
wherein audio stream data located in the transmis- 
5 sion data generated by said transmission data gen- 

erating means is one-bit system audio stream data 
or data which results from compressing the stream 
data. 

10 14. A transmission apparatus according to claim 11, 
wherein a predetermined format generated by said 
transmission data generating means is a format 
complying with a protocol for transmitting data in an 
isochronous transfer mode through said transmis- 

75 sion line and a plurality ol said data having said pre- 
determined data length as a unit are located at an 
interval following a header prescribed by said pro- 
tocol. 

20 15. A tiansmission apparatus according to claim 14, 
wherein sub-label is located at an interval following 
said label and data accompanying with said audio 
stream data of said system is located at an interval 
behind the sub-label in data of a part of a unit of a 

^5 plurality of data having a predetermined data length 

as a unit located by said transmission data gener- 
ating means and 

said audio stream data of said system is lo- 
cated at an interval following said label in data of 

30 the remaining unit. 

16. A transmission apparatus according to claim 15, 
wherein said audio "stream data obtained by said 
audio data input means and which is located by said 

35 transmission data generating means is onebit sys- 
tem audio stream data or data which results from 
compressing the stream data. 

17. A transmission apparatus according to claim 15, 
"to wherein said audio stream data obtained by said 

audio data input means and which is located by said 
transmission data generating means is audio 
stream data of a DVD audio system. 

^5 18. A transmission apparatus comprising: 

audio data input means for obtaining data 
which results from compressing digital audio 
data; 

50 transmission data generating means in which 

said data obtained by said audio data input 
moans is divided into data having a predeter- 
mined data length and transmission data hav- 
ing a predetermined format is obtained by lo- 
ss eating label data indicating that transmitted da- 
ta is data which results from compressing dig- 
ital audio data and sub-label data Indicating the 
compression system at a starting portion of 
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each divided data: and 
transmission means for transmitting transmis- 
sion data generated by said transmission data 
generating means to a predetemnined trans- 
mission line. 5 

19. A transmission apparatus according to claim 18, 
wherein a predetermined format generated by said 
transmission data generating means is a format 
complying with a protocol for transmitting data in an io 
isochronous transfer mode through said transmis- 
sion line and a plurality of data comprising said label 
data, sub-label data and audio data are located at 

an interval following a header prescribed by said 
protocol. 15 

20. A transmission apparatus according to claim 19, 
wherein label indicating that the data is ancillary da- 
ta is located at a starling portion and data accom- 
panying with said digital audio data is located at an 
interval behind label data indicating that the data is 
the ancillary data in data of a part of a plurality of 
data located by said transmission data generating 
means. 

25 

21. A transmission apparatus comprising: 

reception means for receiving data transmitted 
through a predetermined transmission line; 
identification means for setting data received 30 
by said reception means to data having a pre- 
determined data length as a unit and which 
identifies label data located at the starting por- 
tion of each unit; and 

audio data processing means for judging a sys- 35 
tern of audio stream data located at the interval 
following said label data based on identified re- 
sults of said identification means and executing 
audio data processing based on the judged 
system. 40 

22. A transmission apparatus according to claim 21, 
wherein said identification means identifies data ac- 
companying with said audio stream data located at 

a predetermined interval following said label data, -^^ 

23. A transmission apparatus according to claim 22, 
wherein it is judged based on the identified results 
of said identification means that received audio 
stream data is one-bit system audio stream data or 50 
data which results from compressing the stream da- 
ta. 

24. A transmission apparatus according to claim 21, 
wherein said identification means identifies data 55 
from said plurality of data having said predeter- 
mined data length as a unit during an interval fol- 
lowing a header prescribed by a protocol in which 
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data is transferred in the isochronous transfer mode 
through said transmission line. 

25. A transmission apparatus according to claim 24. 
wherein said identification means identifies sub-la- 
bel data located at an interval following said label 
from data of a part of a unit of said plurality of data 
having said predetermined data length as a unit and 
detects data accompanying with audio stream data 
from data located at an interval behind the sub-label 
if said sub-label data is identified. 

26. A transmission apparatus according to claim 25, 
wherein said identification means identifies based 
on said label data or said sub-label data that one- 
bit system audio stream data or data which results 
from compressing the stream data is received. 

27. A transmission apparatus according lo claim 25, 
wherein said identification means identifies based 
on said label data or said sub-label data that audio 
stream data of DVD audio system is received. 

28. A transmission apparatus comprising: 

receiving means for receiving data transmitted 
through a predetermined transmission line; 
identification means for setting the data re- 
ceived by said receiving means to data having 
a predetermined data length as a unit and iden- 
tifying label data located at a starting portion of 
each unit and sub-label data located following 
said label data; and 

audio data processing means for judging a 
compression system of audio stream data 
based on identified results of sub-label data by 
said identification means and executing audio 
data processing based on the judged compres- 
sion system. 

29. In a transmission system for transmitting data hav- 
ing a predetermined data length as a unit between 
a first device and a second device for transmitting 
data through a predetermined transmission line by 
a predetermined format, said transmission system 
comprising: 

audio data input means for obtaining audio 
stream data of a predetermined system; 
transmission data generating means in which 
data obtained by said audio data input means 
is divided into data having a predetormined da- 
ta length and transmission data of a predeter- 
mined format is obtained by locating label data 
indicating a system of transmitted data at a 
starting portion of each divided data; and 
transmission means for transmitting transmis- 
sion data generated by said transmission data 
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generating means to said transmission line as 
said first device; and 

receiving means for receiving data transmitted 
through said transmission line; 
identification means for setting data received 5 
by said receiving means to data having a pre- 
determined data length as a unit and identifying 
label data located at a starting portion of each 
said unit; and 

audio data processing means for identifying a io 
system of audio stream data located at an in- 
terval following said label data based on iden- 
tified results of said identification means and 
executing audio data processing based on the 
judged system as said second device. ^5 

30. A transmission system according to claim 29, 
wherein said transmission data generating means 
of said first device locales sub-label data and dala 
accompanying with said audio stream data in addi- 20 
tion to said label data and said identification means 
of said second device detects data accompanying 
with said audio stream data if said identification 
means identifies said sub-labet. 

25 
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